Abstract. This research covers the experimental results obtained in the current work. A set of experiments were carried out to study the effect of some parameters on the performance of jet pump. The subject is treated experimentally on a special test rig, with the primary jet water and the secondary different density of salt water. Suction characteristics of a jet pump in different density of salt water and different pressure and different suction pipe sizes were analyzed. Conclusions were drawn by the performance test as follow: size of suction pipe diameter has major influence on the inlet volume of salt water, specific gravity size of salt water has major influence on the trends of the inlet volume of salt water. The conclusion of correlation between the different specific gravity and the inlet volumes of salt water was concluded by curves in this paper.
Introduction
Jet pumps have extensively been used to pump liquids in agricultural and industrial fields because of some advantages, such as reliable operation, no moving parts, self-priming, low maintenance cost, long equipment life, low noise level, and feasibility to operate under several ranges of pressure and flow rate. Many researches had been carried out on the water jet pumps during the last few decades and discussed the effect of changing the pump geometric parameters on its performance. Lisowski [1] , Jerzy [2] and Zhu [3] studied the influence of different hydraulic structure on the efficiency, calculation results show that area ratio determines the suction capacity, throat length determines the mixing efficiency, and spray distance determines the outlet pressure. Most of the papers in the literature on the design of liquid-liquid jet pumps contain empirical information on the coefficient. Others [4] investigated pump performance with Two-phase (liquid-gas) and (liquid-solid) flow.
[5]- [6] Neither of them did have examined the case in which the secondary flow liquid is different salt water in density, which is the main objective of this research. The subject is treated experimentally on a special test rig, with the primary jet water and the secondary different density of salt water. Suction characteristics of a jet pump in different density of salt water were analyzed. Conclusions were drawn by the performance test as follow: size of suction pipe diameter has major influence on the inlet volume of salt water, specific gravity size of salt water has major influence on the trends of the inlet volume of salt water. The conclusion of correlation between different specific gravity and inlet volumes of salt water was concluded by curves in this paper.
Materials and Methods
The experimental set-up is schematically shown in Figure 1 . It consists of a centrifugal pump, a surge tank, gauges valves, a jet pump and tank, etc. Water is pumped by the centrifugal pump to the jet pump. The centrifugal pump operating head and flow rate vary from 0 to 3Mpa and from 30-75 l/min respectively. In order to eliminate pressure surge, Surge tank was installed in front of jet pump. The jet pump delivery pipe is of diameter of 50 mm, and the suction flow rates can be controlled by adjusting the valve2 including two positions .one position is that the valve2 is fully opened, and another position is that valve2 is half opened. Two positions of the valve2 mean two different suction pipe sizes in diameter. The motive pressure (P1) at the exit of the centrifugal pump is measured using calibrated pressure gauge by adjusting the valve1. The suction pressures (h) of the jet pump are measured using calibrated pressure gauge4 that have a span of readings from -100 to 0 psi. The suction flow rate (Q) of liquid fertilizer is measured using calibrated a flow gauge. The experimental procedure applied in this study to determine the jet pump performance is detailed below:
1-Water temperature and atmospheric pressure in the laboratory are recorded. 2-Prepared different concentration of salt water, after measured and recorded their density (1,1.05,1.09, and 1.17 kg/m3) respectively, put them into four big tanks and four graduated measuring cylinders.
3-The tank is filled with liquid fertilizer and kept at constant liquid level, using an overflow pipe line or graduated measuring cylinders with salt water to maintain a constant suction head for the jet pump.
4-The centrifugal pump was turned on, kept the valve2 and the valve3 fully opened, adjusted the valve1 and made the motive pressure was 1 MPa, 1.2 MPa, 1.4 MPa, 1.6 MPa, 1.8 MPa. When a steady state condition was attained; the readings of different gauges were recorded in table 1. 5-Steps (4) were repeated with adjusting and keeping the valve2 half opened. Further investigation for effects of liquid density on jet pump were shown as figure 2 and figure 3 . Table 1 shows direct correlations can be established between motive pressure and suction flow rate, and correlations between motive density and suction flow rate. Motive pressure of water influences suction flow rates .Suction flow rate is increased with the increase of water motive pressures, as expected. Also, density influences suction flow rates, but suction flow rate.is reduced with the increase of density. Figure2 shows positive correlations between motive pressures and suction flow rates at the same density clearly. Also notice that the four curves at the top of figure2 is somewhat less vertical than another four curves at bottom. This indicates that the other factors may dominate the tendency. It is concluded that suction pipe sizes in diameter play a key role on determining values of suction flow rates. Figure3 shows negative e correlations between density of liquid and suction flow rates at the same motive pressure clearly. All cures are almost parallel and have the same tendency. Also notice that distance between any two curves of set of curves at the top of figure3 is larger than that another four curves at bottom. It is concluded that density of salt water play a decisive role on determining values of suction flow rates. The bigger suction pipe sizes in diameter, more powerful the effect of suction pipe sizes in diameter on suction flow rates.
Results and Discussions

Conclusions
The experiments were conducted to investigate the effects of liquid density on jet pump. With the increase of water motive pressures, suction flow rate will increase at the same density of fertilizer liquid; with the increase of density, suction flow rate will reduce at the same motive pressure. Density of fertilizer liquid should therefore be considered in the application of jet pump besides other factors influence the performance of jet pump.
